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CLINICAL STUDY

History.\p=m-\J.E. S., aged 58, a native of Boston, an inmate of the Relief
Home, San Francisco, was first examined by me on Dec. 7, 1911. His illness
began with a sudden onset three years before, in Japan, without previous ill
health or warning. Seated in a tea house in Yokohama, he experienced a

sensation as if he were "struck by a ball of lightning in the knees." He arose

and attempted to walk, which he was able to do for a distance of about
25 yards, but would then have fallen had he not been aided. There was no

loss of consciousness, no pain, headache, nausea or vomiting. Incontinence
of urine immediately followed the attack, and later there was imperative
micturition. Following the stroke he remained in bed several days. It was

at once apparent that control of his left arm and leg was practically lost for
all voluntary movements. The right arm and leg were also affected but to a

lesser extent. Being right-handed, he could feed himself but with consid¬
erable difficulty. It was not possible for him to walk or even to stand without
support, and he would sit all day in a wheel chair. His speech had changed,
having become slow and deliberate without any disturbance of pronunciation.
Later, hearing and vision were affected; vision was affected for near objects
but not for distance. The patient believed that his mentality was as good as

formerly, that his memory was as good, and that his disposition had not
changed. He was not emotional. There had been no remarkable change in
his condition in the three years that had elapsed. He did not complain of
weakness, and with the exception of his great loss of muscular control and
imperative micturition, he considered himself in average health.

The family and previous personal history of the patient were unimportant.
Well as a child, his first serious illness was an attack of typhoid in 1898.
Venereal infection was denied. He was a total abstainer from alcohol, but
smoked in moderation.

Examination.—Examination revealed a man apparently of the given age,
practically helpless because of great motor incoordination in all extremities

* Read at the Forty-Sixth Annual Meeting of the American Neurological
Association, New York, June, 1920.

*From the Neurological Clinic, Department of Medicine, Leland Stanford
Iunior University, San Francisco.
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but especially in the left extremities. To walk was impossible and even to
attempt it was to risk a fall. The patient could scarcely stand by supporting
himself with both hands on the bed rail. He would sit upright in his wheel
chair for hours at a time with no discomfort or difficulty, and he spent his days
in this manner. Intelligence and emotions were evidently not impaired. Speech
was typically scanning, but there was no dysarthria.

An analysis, of his disturbed coordination was attempted. In the different
tests the incoordination was of the same character on both sides but far
greater on the left. When the patient was directed to place his index finger
on the tip of his nose he would always pass it, sometimes moving his hand
several times back and forth in a jerky awkward fashion, giving the impres¬
sion that the orientation was unimpaired. This was supported by the fact
that the same errors were made with the eyes open or shut. The same phe¬
nomena was found in the heel to knee test. This failure of attaining the
designated object was interpreted as a mouvement démesuré (Thomas and
Jumentié) and was probably dependent on disturbed muscle synergy.

Fig. 1.—Mid-Cervical cord: 1, degeneration of left Helweg*s bundle; A,
degeneration in the right anterior column. In this and in the following illustra¬
tions the left side of the figures corresponds to the left side of the brain.

Disturbance of synergy in this patient was examined by Babinski tests,
which would tend to dissociate muscular movements. When the patient in the
sitting position was directed to touch with his foot the examiner's hand held
at about the level of the trunk in front of him, there would at first be a

flexion of the thigh on the pelvis and then an extension of the leg, the foot
finally attaining the mark in this fashion. In the upper extremities the alter¬
nate supination and pronation of the hand revealed great deficiency in the
rapid and accurate successive contractions of antagonistic muscles ; there were

adiadokokinesis in the left hand, causing wide excursion of the forearm, and
dysdiadokokinesia in the right.

1. Babinski : De l'\l=e'\quilibre volitionnel statique et de l'\l=e'\quilibre volitionnel
cinetique, Rev. Neurol. 10:470, 1902.
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Perhaps the most striking symptom in this case was that of cerebellar
catalepsy (Babinski). When the patient lay on his back the thighs flexed on

the pelvis and somewhat abducted and the legs on the thighs, after a few
unsteady movements of the extremities, a remarkable immobility ensued. Not
only was this immobile posture noteworthy in one who showed such great
disturbance of voluntary motion, but it was actually more pronounced than
in the normal case, and the duration was longer. This symptom was tested
repeatedly and found to be constant.

It was not noted that the patient had a tendency to fall in any one direc¬
tion when he lost his equilibrium, that there was hypotonia present or tendency
to fixed attitudes. The muscular force of the extremities was well preserved.

Voltaic vertigo was tested from the standpoint of the functional labyrinth
tests. With an interrupted current of from 14 to 16 ma., with both electrodes
above and in front of the tragus, a slight inclination of the head was pro¬
duced toward the side of the positive pole. Turning tests or syringing were

Fig. 2.—Upper cervical cord : 1, degeneration of left Helweg's bundle ; A,
degeneration in right anterior column.

not performed. Spontaneous past pointing after Bárány was tested, but point¬
ing was always done correctly in the sense that allowance being made for
dyssynergia, there was no constant tendency to deviate to one side. It is
not noted with which portion of the extremities these tests were made.

In the general neurologic examination there were no muscular atrophy,
tremor or fibrillations present. It was noted that the left tendon reflexes were
increased over those on the right, with the exception of the Achilles' reflexes,
which were equal. The Babinski reflex was absent. Sensibility tests for light
touch, pain and temperature were normal throughout. The stereognostic sense

was intact. Postural sense and osseous sensibility were not impaired.

2. Babinski: Proceedings XVIIth International Congress of Medicine,
London, 1913; Section XI, Neuropathology.
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Cranial Nerves : The pupils were about equal in size but somewhat irregular
in outline and reacted to light, accommodation and convergence. There was
no spontaneous nystagmus in looking forward to the extreme right or left, or

upward. The movements of the eyeballs were normal, but it seemed to be an

effort for the patient to look upward, and he complained of pain in the mus¬

cles at the back of the neck when he did so. The corneal reflex was present.
Fields of vision were normal by roughly testing. Sensation over the face was

normal. Hearing was diminished in both ears to watch tick. There was no

facial paralysis. The walls of the soft palate moved equally and well, and the
pharyngeal reflex was active. There were no signs of bulbar paralysis. The
spinal accessory nerve was normal. The tongue protruded in the mid-line
without tremor.

Fig. 3.—Transverse section of medulla at the beginning of the pyramidal
decussation : 1, degeneration of left Helweg's bundle; 2, right Helweg's bundle;
3, degeneration of left lateral external arcuate fibers; 4, right lateral external
arcuate fibers; 5, Gower's tract; 6. direct cerebellar tract; 7, substantia
gelatinosa; 8, nucleus cuneatus ; 9, nucleus gracilis; 10, pyramidal decussation.

The patient was well nourished, ate and slept well. The cardiovascular
system seemed to function well. The pulse was of fair tension and volume,
and the radial artery was not appreciably hardened. The heart was not
enlarged, and no bruits were heard. The abdomen and lungs were reported
normal, with the exception of a slight emphysema.

Because of the history of sudden onset, the stationary character of the
affection and the characteristic cerebellar symptomatology which was pre¬
dominant on the left side, a diagnosis of a vascular lesion in the left cere-
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bellar hemisphere was made. The patient died suddenly on Feb. 15, 1912, and
it was suspected that he suffered an apoplectic stroke.

ANATOMIC STUDY

The Lesion.—The brain and cord alone were removed at necropsy
so that the exact cause of death was not determined. A marked arterio¬
sclerosis, particularly at the base of the brain, was observed, but no

thickening of membranes, adhesions or tumor mass was found. Exter¬
nal to the left superior peduncle (Fig. 11, No. 58), a small area of
superficial softening was seen ; otherwise the external appearance of
the brain was normal. The brain was hardened in a 10 per cent, solu-

Fig. 4.—Transverse section at caudal extremity of inferior olive : 1, degen¬
eration of left Helweg's bundle; 2, right Helweg's bundle; 3, degeneration of
left lateral external arcuate fibers; 5, Gower's tract; 6, direct cerebellar tract;
7, substantia gelatinosa; 8, nucleus cuneatus; 9, nucleus gracilis; 11, left
internal arcuate fibers; 12, degeneration of right internal arcuate fibers; 13,
degeneration of left median fillet; 14, right median fillet; 16, right inferior
olive; 17, medial accessory olive.

tion of formaldehyd before it was cut. It was then studied macro-

scopically by serial sections ; the cerebellum and medulla were removed
by a transverse cut through the peduncles, and the hemispheres were
divided by cutting through the corpus callosum. Both cerebral hemi¬
spheres were then cut horizontally into a number of slices, after the pro¬
cedure of Marie. No lesions were found. Transverse sections through
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the cerebellum, however, revealed old symmetrical areas of softening in
the central white of both hemispheres with cavity formation, the destruc¬
tion of tissue being greater on the left side. In neither hemisphere
did the softening reach the periphery. In both hemispheres the lesion
extended well backward toward the posterior poles ; on the left side
(Figs. 8, 9 and 10, Nos. 27 and 28) it destroyed the dentate nucleus,
nucleus emboli formus and globosus, and extended well forward toward
the anterior pole, as seen by fiber degeneration dorsal and lateral to
the superior peduncle (Fig. 11, No. 58). In the right hemisphere the
dentate nucleus and accessory nuclei were conserved, but laterally and

Fig. 5.—Transverse section through lower olive: 5, Gower's tract; 6, direct
cerebellar tract; 11, left internal arcuate fibers; 12, degeneration of right
internal arcuate fibers; 13, degeneration of left median fillet; 14, right median
fillet; 15, left inferior olive; 16, right inferior olive; 17, medial accessory olive;
18, dorsal accessory olive; 19, left restiform body; 20, right restiform body;
21, fasciculus solitarius ; 22, lateral nucleus ; 23, hypoglossal nucleus ; 24, root
fibers of hypoglossal nerve ; 25, degeneration in left pyramid ; 26, peri-olivary
degeneration.

below there were seen degenerations which involved the middle cere¬

bellar peduncle. The vermis and roof nuclei were not involved in the
destructive process, and no degenerations were present.

In addition to these large lesions, there were three other minor
lesions, one mentioned above found external to the left superior
peduncle, and another (Fig. 9, No. 49) central and found at its greatest
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extent below the sixth nerve nucleus on the left side. The latter reached
to the midline, not measuring over 1.5 mm. at its greatest transverse
diameter. It did not extend below the upper level of the inferior olive,
and traced upward it was seen to disappear at the crossing of the
trapezoid body, a number of whose fibers it divided. The third small
lesion (Fig. 12, No. 68), a degeneration in the right crusta, was lost
in lower sections and traced upward finally disappeared at the level of
the upper end of the red nucleus. This degeneration was due to a
local softening from thrombosis of smaller vessels.

Fig. 6.—Transverse section of posterior cerebellum and medulla : 27, soft¬
ening in left cerebellar hemisphere; 28, softening in right cerebellar hemisphere.

Fixation and Staining.—The entire brain and cord were hardened
in bichromate solution. The rhombencephalon and portions of the
upper cervical and dorsal and lumbar cords were included in celloidin,
blocked and cut in serial transverse sections and stained by the Kul-
schitzky and Weigert methods, alternate sections being counterstained
by cochineal. Subsequently, the peduncular and subthalamic regions
were reconstructed in one block, and the basal ganglions in another,
so that eventually three separate blocks were serially sectioned, includ¬
ing all parts of the brain except the upper cortex, frontal and occipital
poles. Due to the extended study of these different blocks and the
interruption occasioned by the World War, the final report of this
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case was delayed until the present time. Mention is made of this case,
however, in the California State Journal for July, 1913, and in the
Journal of Nervotts and Mental Diseases for May, 1915.

The Degenerations.—Striking degenerations occasioned by the cere¬

bellar lesions were the practically complete degeneration of the left
superior peduncle, degeneration of the right red nucleus and in Forel's
field, degeneration of the left restiform body and atrophy of the right
inferior olive. The atrophy of the right olive was evidenced by its
small size, principally due to diminution in width of the cellular layer
and its poverty of cells. However, both the internal fibers entering the

Fig. 7.—Enlargement of medulla in Figure 6. Section at emergence of vagus
nerve: 5, Gower's tract; 19, left restiform body; 20, right restiform body;
23, hypoglossal nucleus; 25, degeneration in left pyramid; 26, peri-olivary
degeneration; 29, dorsal vagus nucleus; 30, root fibers of vagus nerve; 31,
Deiters' nucleus; 32, descending vestibular root; 33. spinal root of fifth nerve;
34, median vestibular nucleus; 35, olivocerebellar fibers; 39, posterior longi¬
tudinal fasciculi.

hilum and those traversing the gray substance to attain the periphery
were well preserved. The left olive was not without alteration. This
was due to a marked fiber decrease in its outer half shown· in the strands
traversing the gray substance and evidently continuous with the peri-
olivary degeneration presently to be described. The fine fiber felt-
work between the cells in the gray substance was also much less marked
than in the opposite or degenerated right olive. The gray matter,
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however, was apparently well conserved. Tbe cellular changes in the
right medial and right dorsal accessory olives were similar to those
found in the right inferior olive. The left olivocerebellar fibers were

degenerated (Fig. 7). The left nucleus lateralis was, possibly, poorer
in cells than the right. The left olive was brought out in relief by a

degeneration of fibers lateral and ventral to it—peri-olivary fibers (Figs.
5 and 6, No. 26). A degeneration was traced cephalad as well as

caudad in relation to the olive, and it seemed to be continuous. This
will be discussed later. The median fillet was less darkly stained on

Fig. 8.—Transverse section of cerebellum and of medulla at emergence of
glossopharyngeal nerve: 19, left restiform body; 25, degeneration in left pyra¬
mid; 27, softening in left cerebellar hemisphere; 28, softening in right cere¬

bellar hemisphere ; 36, arcuate nuclei ; 37, degeneration of left central tegmental
tract; 38, right central tegmental tract; 41, right dentate nucleus; 42, root
fibers of glossopharyngeal nerve ; 43, vermis.

the left side, and the crossing right internal arcuate fibers to it from
the right posterior column nuclei were greatly diminished in number
(Fig. 4, No. 12). The right nucleus cuneatus was poor in cells. The
left anterior and anterolateral external arcuate fibers were degenerated
(Figs. 3 and 4, No. 3).
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In the left pyramid at its median and dorsal aspect there was a

degeneration of fibers which was quite distinct in the region of the olive
(Figs. 5, 6 and 7, No. 25) but it became much less so at the pyramidal
decussation and was not seen in the cervical cord. Upward this degen¬
eration was lost in the pyramidal bundles traversing the pons. In its
greatest extent the degeneration seemed to radiate from the left arcuate
nucleus. The arcuate nuclei, except in their lower portions, stained
poorly with cochineal. There was no remarkable difference in their
appearance.

Fig. 9.—Transverse section of medulla and of pons through nucleus of
sixth nerve: 19, left restiform body; 27, softening in left cerebellar hemisphere;
37. degeneration of left central tegmental tract ; 38, right central tegmental
tract; 40, degeneration of left dentate nucleus; 41, right dentate nucleus; 44,
inferior verrais ; 45, nucleus globosus ; 46, left middle cerebellar peduncle ;
47, right middle cerebellar peduncle; 48, tonsil; 49, vascular lesion in left
median fillet ; 50, abducens nucleus ; 51. trapezoidal fibers.

The middle peduncles were severely degenerated on both sides
(Figs. 9 and 10, Nos. 46 and 47), and the transverse fibers of the
pons were degenerated (Fig. 11, No. 61). This was also true of the
ascending pons fibers to the tegmentum. In contrast to the fiber
degeneration, the pontile nuclei were remarkably conserved. In the
tegmentum the left median fillet was seen to be involved by the small
central lesion mentioned above (Fig. 9, 49). Some of the fibers of the
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left posterior longitudinal bundle were involved. Also a degeneration
of the left central tegmental tract was present over the normal left
olive (Figs. 8, 9, 10 and 11, No. 37). The corpora quadrigemina
appeared to be normal.

On the left side the cells of Deiter's nucleus might be somewhat
diminished in number, as well as the fibers of the descending vestibular
root (juxta restiform body. On the same side, in higher sections, con-

Fig. 10.—Transverse section of cerebellum and of pons at emergence of
fifth nerve : 27, softening in left cerebellar hemisphere ; 37, degeneration
of left central tegmental tract; 38, right central tegmental tract; 40, degen¬
eration of left dentate nucleus; 41, right dentate nucleus; 46, left middle cere¬
bellar peduncle; 47, right middle cerebellar peduncle; 52, fibers of fifth nerve;
53, degeneration of left superior cerebellar peduncle; 54, right superior
peduncle ; 55, superior vermis ; 56, roof nuclei ; 57, fibers between tegmentum
pontis and roof nuclei.

served strands were seen which extended between the tegmentum pontis
and the roof nuclei (Fig. 10, No. 57). There was a lateral portion
which lay lateral to the degenerated superior peduncle and a medial por-
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Fig. 11.—Transverse section through the isthmus: 13, degeneration of left
median fillet; 14, right median fillet; 37, degeneration of left tegmental tract;
38, right central tegmental tract ; 39, posterior longitudinal fasciculi ; 43,
vermis; 53, degeneration of left cerebellar peduncle; 54, right cerebellar
peduncle; 58. vascular lesion involving left lateral fillet; 59, right lateral fillet;
60, mesencephalic root of trigeminus ; 61. degeneration of transverse pontile
fibers.
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tion bordering the ventricular wall. Fibers in the decussation of the
roof nuclei were continuous with the foregoing in a sweeping curve. It
is probable that these fibers represented the nucleocerebellar tract or the
fastigiobulbar tract, or both. The right roof nucleus was intact, the left
relatively little less poor in number of cells or staining qualities.

Because of the changed direction of the cuts from transverse to
horizontal in the second block, which included the peduncular and sub-
thalamic regions, some of the lower sections were incomplete. Also, in
the reconstruction of the specimens, the right half of these sections was

misplaced posteriorly and slightly downward.

Fig. 12.—Horizontal section through red nucleus. The right half of the
section and following sections are misplaced posteriorly and slightly down¬
ward because of the reconstruction of the specimen : 14, right median fillet ;
37, degeneration of left central tegmental tract ; 38, right central tegmental
tract; 39, posterior longitudinal fasciculus and nucleus of third nerve ; 62,
degenerated right red nucleus; 63, root fibers of oculomotor nerve; 64, inferior
colliculus; 66, substantia nigra; 67, pes pedunculi ; 68, vascular lesion in right
pes pedunculi; 69, optic tract; 70, hippocampus; 71, inferior longitudinal
fasciculus.

The right red nucleus (Figs. 12 and 13, No. 62) showed a marked
degeneration as compared with the left side, shown by the poverty of
transversely cut fibers. Above the degenerated red nucleus in the sub-
thalamic region (Fig. 14, No. 78) there was a considerable thinning
of fibers in Forel's field, notably in the thalamic bundle of Forel
(Déjerine) (Figs. 15 and 16, No. 88). Yet these fibers seemed to
be distinct from a bundle which was in relation to the mammillothal-
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amie tract, and also designed by this author as part of the thalamic
bundle. The lenticular bundle of Forel, ansa lenticularis, and inferior
thalamic peduncle were unaffected (Fig. 15). In the optic thalamus,
neither in the external nor internal medullary laminae or in the external
nucleus of this body, could degenerations actually be demonstrated.
For this reason, sections of the basal ganglions are not shown in the
illustrations (Block 3). It is quite remarkable that the demonstrable
degenerations above the red nucleus were so slight. This would suggest
considerable autonomy of the cerebellum and this nucleus.

In sections below the olive, replacing the peri-olivary degeneration
on the left, there was a degeneration of fibers extending caudalward

Fig. 13.—Horizontal section through optic tract : 62, degenerated right red
nucleus; 64, inferior colliculus; 67, pes pedunculi; 69, optic tract; 70, hippo¬
campus; 71-, inferior longitudinal fasciculus; 72, inferior brachium; 73, superior
brachium ; 74, anterior pillar of fornix; 75, external geniculate body.

in the anterolateral bundle of fibers to the cord in the angle between
the pyramid and the afferent cerebellar cord tracts (Fig. 3, No. 1).
In the upper cervical cord it was traced as a triangular degeneration
with its base at the periphery in the lateral column (Fig. 2) ; in the
middle cervical region (Fig. 1) it was very much less marked and super¬
ficial, and it could not be found in the cervical enlargement. This
degenerated fiber bundle was without doubt Helweg's tract. In the
anterior column on the opposite or right side there was a slight thin¬
ning of fibers lateral to the direct pyramidal tract (Figs. 1 and 2 A).
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It could be traced through the cervical cord and even in diminishing
volume in the dorsal cord, but could not be seen in the lumbar region.
This degeneration probably marked the descending cerebellospinal
tract. The spinocerebellar tracts were not degenerated.

INTERPRETATION AND DISCUSSION

The foregoing is the report of a case in which there is a destruction
of tissue in both cerebellar hemispheres with conservation of the vermis
and the central vestibular system, and whose predominant symptomatol¬
ogy is marked dyssynergia, cerebellar catalepsy and scanning speech.
Equally important from the standpoint of negative symptomatology is

Fig. 14.—Subthalamic region. Horizontal section through superior col¬
liculus: 65, superior colliculus; 69, optic tract; 73, superior brachium; 74, ante¬
rior pillar of fornix; 75, external geniculate body; 76, internal geniculate
body; 77, pulvinar ; 78, degeneration in right Forel's field; 79, mâmmillothalamic
tract (Vicq d'Azyr) ; 80, lenticular nucleus; 81, Luys' body; 82, posterior com¬
missure.

the absence of spontaneous nystagmus and of spontaneous errors of
pointing after Bárány.

Cerebellar catalepsy was first described by Babinski1 in a patient
who presented, as in the case reported, a dissociation of the two kinds
of volitional equilibrium : asynergia and catalepsy. He considered the
latter as a symptom of cerebellar disease and, in discussing the under¬
lying pathology quotes Dupré and Devaux. and Leopold Lévi as

observing similar states in cerebellar abscess. In a later communica-
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tion
-
Borgherini and Gallerani are quoted as observing a similar con¬

dition in animal experimentation on the cerebellum ; and Rossi, in a

case of parenchymatous atrophy of the cerebellum, noticed that this
symptom was quite marked. Recently, La Salle Archambault8 observed
a similar case in which the degeneration of the Purkinje cells was the
predominating and only constant feature. The central nuclei, olivary
bodies and olivary cerebellar system, showed only insignificant sec¬

ondary retrograde atrophies.
Déjerine 4 has stated that this symptom lacks anatomic confirmation

as being due exclusively to a cerebellar lesion. Oppenheim 5 considered

Fig. 15.—Subthalamic region. Horizontal section superior to Figure 13:
74, anterior pillar of fornix; 83, internal capsule; 84, Wernicke's field; 85,
fasciculus retroflexus (Meynert) ; 86, ansa lenticularis ; 87, inferior peduncle
of thalamus; 88, degeneration in right thalamic bundle of Forel; 89, left
thalamic bundle of Forel ; 90, posterior commissure ; 91, lenticular bundle of
Forel.

this symptom quite rare and had not encountered it in his experience
up to the year 1913.

The absence of nystagmus is explained by the practically intact
vestibular system. This case confirms the opinion of Wilson and Pike 8

3. Archambault, LaSalle: Parenchymatous Atrophy of the Cerebellum,
J. Nerv. & Ment. Dis. 48:273, 1918.

4. D\l=e'\jerine: Semiologie System Nerveux 1:424, 1914.
5. Oppenheim: Lehrbuch der Nervenkrankheiten 2:1380, 1913.
6. Wilson, J. G., and Pike, F. H.: The Differential Diagnosis of Lesions

of the Labyrinth and of the Cerebellum, J. A. M. A. 65:2156 (Dec. 18) 1915.
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that rhythmic nystagmus or labyrinthine nystagmus consisting of slow
and quick components is properly a symptom of vestibular disease.
They distinguish between this form and cerebellar nystagmus, charac¬
terizing the latter as an asynergia of ocular muscles of oscillatory nature.
In Archambault's recent case of cerebellar atrophy with intact vestibular
system, he speaks of "nystagmic shocks" rather than true nystagmus
interpreted either as a tremor of the ocular muscles or perhaps as a

manifestation of asynergy. Oppenheim, admitting that nystagmus is
frequently given in the symptomatology of cerebellar lesions, doubts

Fig. 16.—Subthalamic region. Horizontal section superior to Figure 14,
passing through semilunar nucleus: 65, superior colliculus; 74, anterior pillar
of fornix; 75, external geniculate body; 76, internal geniculate body; 77, pul-
vinar; 79, mammillothalamic tract (Vicq d'Azyr) ; 80, lenticular nucleus; 84,
Wernicke's field ; 88, degeneration in right thalamic bundle of Forel ; 89, left
thalamic bundle of Forel; 92, semilunar nucleus of Flechsig; 93. anterior
segment of internal capsule ; 94, caudate nucleus.

whether it may be due directly to cerebellar lesions. In 1915, I 7

expressed the opinion that nystagmus properly speaking is not a symp¬
tom of disturbed cerebellar function.

The normal outcome of pointing tests, although incomplete and only
tested by spontaneous pointing and not after turning or syringing, are

7. Schaller: Cerebellar Syndrome, J. Nerv. & Ment. Dis. 42:270, 1915.
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significant. From the standpoint of cerebellar function, the discussion
relevant to the above may be best taken verbatim from Jones' book on

"Equilibrium and Vertigo," page 189 :

Summarizing, therefore, the cerebellum plays only a partial rôle in the
large mechanism of the pointing. The kinetic-static sense, the arthroidal sense,
tactile, auditory and visual impressions and memory all combine to inform the
individual of the position of an external object. The motor areas of the cere¬

bral cortex then send impulses to the arms ; the function of the cerebellum is
merely in controlling the execution of the cerebral mandate. If this be errone¬

ous, because of the vertigo, past-pointing results.
The symptoms of dyssynergia, dysmetria and dysdiadokokinesia

were marked and characteristic. They would tend to confirm our prev¬
alent notions regarding cerebellar symptomatology. In contrast to the
above symptoms was the conservation of trunkal static equilibrium as

evidenced by the ease with which this patient maintained the sitting
position. Mills and Weisenburg s insist that when trunkal movements
are affected the vermis must be involved in whole or in part. The intact
vermis and its related roof nuclei in the present case are again empha¬
sized in this connection. Cerebellar catalepsy in this case is another
example of conserved static equilibrium contrasted with disturbed
dynamic equilibrium exemplified by the great incoordination in the
extremities.

From the anatomic standpoint, the principal findings are corrobora¬
tive in general of the degenerations following cerebellar defects such
as are demonstrated in cases of cerebellar lesions, animal experimenta¬
tion, and particularly unilateral and bilateral agenesias of the cerebellar
hemispheres and reported by Edinger,9 Anton and Zingerle,10 and
Oliver Strong.11 But as emphasized by Anton, the degenerative
changes following congenital defects are not necessarily identical with
degenerations following later lesions because of the involvement of
associated neurons in the former. Worthy of mention, and perhaps
throwing some light on the anatomic connections of the cerebellum and
of the inferior olive, are the following considerations :

1. The destruction of the left restiform body may be brought into
relationship with the destruction of the left dentate nucleus for the
reason that the right restiform body is practically intact with an exten¬
sive destruction of both cerebellar hemispheres and conservation of the
right dentate nucleus.

8. Mills, C. K., and Weisenburg, T. H.: Cerebellar Symptoms and Cere-
bellar Localization. J. A. M. A. 63:1813 (Nov. 21) 1914.

9. Neuberger and Edinger: Berl. klin. Wchnschr. 35:69, 1898.
10. Anton and Zingerle: Genaue Beschreibung eines Falles von beider-

seitegem Kleinhirnmangel, Arch. f. Psychiat. 54:8, 1914.
11. Strong, Oliver: A Case of Unilateral Cerebellar Agenesia, J. Comp.

Anatomy 25:361, 1915.
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2. On the left side the degenerations in the central tegmental tract,
circumolivary fibers, internal fibers of the olive, and Helweg's bundle
seem to indicate a more or less intimate connection of these structures.
Helweg's original anatomic studies 12 by means of carmin sections led
him to the conclusion that his wedge-shaped spinal bundle was con¬

tinuous above with the fibers surrounding the inferior olive and cephalad
with his "oval" bundle, which is doubtless the tract now known as the
central tegmental tract. Helweg believed that the fibers of the oval
bundle formed the posterior commissure. The upward continuation of
the degenerated central tegmental tract could not be traced in our case

above the red nucleus. In the reported cases of agenesia above men¬

tioned, there is no uniformity in the degeneration of these structures.
In Edinger's case there was an absence of the right cerebellar hemi¬
sphere. The right central tegmental tract above the normal right olive
was markedly defective. The degeneration was traced to below the
anterior quadrigemina. Helweg's bundle was not mentioned. In the
bilateral agenesia of Anton and Zingerle the central tegmental tract
was not degenerated, but there was a bilateral degeneration of both
Helweg's tracts. These authors draw a close relationship between
these degenerations and the degenerated inferior olives. In Oliver
Strong's case, in which the left cerebellar hemisphere was missing, the
right central tegmental tract was degenerated, Helweg's bundle not being
mentioned.

3. On account of the small tegmental lesion, which is in close vicinity
to the central tegmental tract, the question must remain an open one
as to whether this tegmento-olivo-spinal degeneration is dependent on
it or on the cerebellar lesions. In a careful study of the serial sections
representing the tegmental lesion no actual defect in the bundle can be
demonstrated due to softening. This lesion probably explains the
degeneration of the left median fillet which it directly involves. Regard¬
ing the significance of the above tegmental lesion and the other two
small lesions in this case, we do not believe that they affect to any
considerable degree the clinico-pathologic interpretations.

12. Helweg : St\l=u"\dien\l=u"\berden centralen Verltuf der Vasomotorischen Nerv-
enbahnen 19:104, 1887.
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